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The Interdecadal Pacific Oscillation (IPO) is (almost) the Pacific-wide manifestation of the Pacific Decadal Oscillation of Mantua et al (1997), with as much variance in the Southern Hemisphere Pacific down to at least 55oS as in the Northern Hemisphere. The IPO is a multidecadal sea surface temperature (SST) pattern quite like that of ENSO, but differing in several ways. It shows a marked amount of symmetry about the equator and much less variance in the eastern-most Pacific. It also shows relatively more variance in the extratropics and the positive tropical part of the positive IPO pattern appears to extend further towards the Tropical West Pacific  
The IPO was introduced by Power et al (1999) based on work by Folland et al (1999). Power et al showed that the IPO modulated ENSO climate teleconnections to Australia. The near equivalence of the PDO and IPO and some likely independent effects of the IPO relative to ENSO on the South Pacific Convergence Zone were shown by Folland et al (2002). The concept of the IPO has recently been used in South Pacific paleoclimatic studies by Linsley et al (2004) and has been related to tropical rainfall patterns by Meinke et al (2005). The latter also compared IPO influences to those of SST on purely decadal time scales. The physical nature of the IPO is under investigation; it is still not clear, despite the above studies, to what extent the IPO is really independent of ENSO red noise and especially of SST variations near a decadal time scale where some physical processes have been identified.
Recently the IPO has been reanalysed using the improved HadSST2 (Rayner et al, 2006) data by Parker et al (2007) using a longer period for defining the IPO pattern. The changes in IPO pattern and time series from the previous version are not large but we have changed the data here to the Parker et al (2007) definition.  The IPO time series is shown below in two forms: in its smoothed form, smoothed on time scales approximately greater than 11 years and calculated seasonally (Table 1), and unsmoothed calculated monthly (Table 2). The new data start in 1850 but IPO data before about 1875 should be regarded with much caution. Unfiltered IPO data is created by projecting unfiltered monthly SSTs from the HadISST data set (Rayner et al, 2003) onto the second low frequency filtered global covariance empirical orthogonal function of SST for period 1891-2005 calculated by Parker et al (2007). This data starts in 1871. HadISST is not used to create the IPO EOF itself, as HadISST is constructed using EOFs. However for calculating unfiltered monthly time series, HadISST is less noisy as it does not include data gaps like HadSST2. Noise is a particular problem with HadSST2 on the monthly time scale. The low frequency filter used in Parker et al (2007) was chosen to exclude purely decadal SST and other climate time scales known to be important in the tropical Atlantic (Chang et al, 1997) because these are thought to be separate. Folland et al (1999) showed that a similar pattern to the SST IPO is seen in a similar EOF analysis of an independent night marine air temperature (NMAT) data set, with a similar time series since 1870. Parker et al (2007) found broadly similar results using 1891-2005 data, though the new NMAT IPO is somewhat less similar to the SST version, probably due to poor coverage of NMAT data in the Pacific before 1911.
Note that because of filtering of the smoothed version of the IPO, future values may significantly affect the filtered values for about the most recent 5 years, so these should be regarded with caution.  
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TABLE 1

FILTERED IPO TIME SERIES USING 11 YEAR CHEBYCHEV FILTER

 (provided by Andrew Colman, Met Office).

HadSST2 SEASONAL IPO JFM 1850-AMJ 2008 
 IPO 11 YEAR LOW PASS HadSST2 Chebyshev filtered version

            JFM       AMJ       JAS       OND

  1850    -1.520    -1.490    -1.458    -1.426

  1851    -1.392    -1.359    -1.325    -1.292

  1852    -1.259    -1.227    -1.196    -1.166

  1853    -1.137    -1.110    -1.085    -1.062

  1854    -1.041    -1.022    -1.006    -0.992

  1855    -0.980    -0.971    -0.963    -0.958

  1856    -0.954    -0.952    -0.950    -0.948

  1857    -0.947    -0.945    -0.942    -0.938

  1858    -0.933    -0.926    -0.916    -0.904

  1859    -0.889    -0.871    -0.850    -0.827

  1860    -0.801    -0.772    -0.741    -0.708

  1861    -0.673    -0.636    -0.599    -0.561

  1862    -0.522    -0.483    -0.445    -0.408

  1863    -0.372    -0.338    -0.305    -0.275

  1864    -0.248    -0.224    -0.203    -0.186

  1865    -0.173    -0.165    -0.161    -0.161

  1866    -0.167    -0.177    -0.192    -0.212

  1867    -0.237    -0.265    -0.298    -0.335

  1868    -0.376    -0.420    -0.467    -0.516

  1869    -0.567    -0.619    -0.672    -0.724

  1870    -0.776    -0.826    -0.873    -0.917

  1871    -0.957    -0.993    -1.024    -1.049

  1872    -1.069    -1.082    -1.089    -1.090

  1873    -1.083    -1.070    -1.050    -1.023

  1874    -0.990    -0.951    -0.905    -0.853

  1875    -0.797    -0.735    -0.669    -0.598

  1876    -0.525    -0.449    -0.370    -0.290

  1877    -0.209    -0.127    -0.046     0.035

  1878     0.114     0.192     0.267     0.340

  1879     0.411     0.478     0.541     0.601

  1880     0.657     0.708     0.755     0.797

  1881     0.835     0.867     0.894     0.915

  1882     0.931     0.942     0.947     0.947

  1883     0.941     0.930     0.913     0.891

  1884     0.864     0.832     0.795     0.753

  1885     0.707     0.656     0.601     0.542

  1886     0.480     0.414     0.346     0.275

  1887     0.202     0.127     0.051    -0.026

  1888    -0.103    -0.180    -0.255    -0.330

  1889    -0.403    -0.473    -0.540    -0.604

  1890    -0.663    -0.718    -0.767    -0.811

  1891    -0.849    -0.880    -0.904    -0.920

  1892    -0.928    -0.927    -0.918    -0.900

  1893    -0.872    -0.835    -0.789    -0.733

  1894    -0.669    -0.595    -0.513    -0.423

  1895    -0.325    -0.220    -0.109     0.009

  1896     0.133     0.262     0.395     0.532

  1897     0.672     0.814     0.958     1.104

  1898     1.249     1.394     1.538     1.679

  1899     1.818     1.953     2.083     2.209

  1900     2.329     2.443     2.550     2.649

  1901     2.741     2.825     2.900     2.966

  1902     3.023     3.071     3.109     3.137

  1903     3.156     3.165     3.164     3.154

  1904     3.134     3.106     3.068     3.023

  1905     2.969     2.908     2.839     2.764

  1906     2.682     2.595     2.502     2.405

  1907     2.303     2.198     2.089     1.977

  1908     1.864     1.749     1.632     1.516

  1909     1.398     1.282     1.166     1.050

  1910     0.937     0.824     0.714     0.605

  1911     0.499     0.394     0.292     0.193

  1912     0.096     0.002    -0.090    -0.178

  1913    -0.263    -0.345    -0.423    -0.497

  1914    -0.568    -0.634    -0.697    -0.755

  1915    -0.809    -0.859    -0.905    -0.946

  1916    -0.983    -1.015    -1.043    -1.067

  1917    -1.087    -1.102    -1.113    -1.120

  1918    -1.123    -1.122    -1.117    -1.108

  1919    -1.094    -1.077    -1.056    -1.031

  1920    -1.002    -0.970    -0.933    -0.894

  1921    -0.850    -0.804    -0.754    -0.701

  1922    -0.645    -0.586    -0.524    -0.460

  1923    -0.394    -0.325    -0.255    -0.184

  1924    -0.111    -0.038     0.036     0.109

  1925     0.182     0.253     0.323     0.391

  1926     0.457     0.520     0.580     0.636

  1927     0.689     0.738     0.783     0.823

  1928     0.859     0.891     0.918     0.941

  1929     0.959     0.973     0.983     0.988

  1930     0.991     0.989     0.985     0.978

  1931     0.968     0.957     0.944     0.930

  1932     0.916     0.901     0.886     0.872

  1933     0.859     0.848     0.838     0.830

  1934     0.825     0.822     0.821     0.823

  1935     0.828     0.835     0.845     0.857

  1936     0.872     0.888     0.906     0.925

  1937     0.944     0.964     0.984     1.003

  1938     1.021     1.038     1.052     1.063

  1939     1.071     1.075     1.074     1.069

  1940     1.058     1.042     1.020     0.992

  1941     0.957     0.916     0.869     0.815

  1942     0.755     0.688     0.615     0.537

  1943     0.453     0.365     0.271     0.174

  1944     0.073    -0.032    -0.139    -0.248

  1945    -0.359    -0.472    -0.586    -0.699

  1946    -0.813    -0.926    -1.038    -1.149

  1947    -1.257    -1.363    -1.466    -1.565

  1948    -1.661    -1.753    -1.840    -1.922

  1949    -2.000    -2.072    -2.139    -2.199

  1950    -2.254    -2.302    -2.345    -2.381

  1951    -2.410    -2.434    -2.451    -2.462

  1952    -2.468    -2.467    -2.461    -2.449

  1953    -2.432    -2.410    -2.384    -2.353

  1954    -2.317    -2.278    -2.236    -2.191

  1955    -2.142    -2.092    -2.039    -1.985

  1956    -1.930    -1.874    -1.817    -1.761

  1957    -1.704    -1.649    -1.595    -1.542

  1958    -1.490    -1.441    -1.394    -1.349

  1959    -1.307    -1.268    -1.231    -1.197

  1960    -1.166    -1.138    -1.113    -1.090

  1961    -1.071    -1.053    -1.039    -1.027

  1962    -1.017    -1.010    -1.005    -1.002

  1963    -1.001    -1.002    -1.005    -1.011

  1964    -1.018    -1.027    -1.038    -1.051

  1965    -1.065    -1.082    -1.101    -1.121

  1966    -1.143    -1.167    -1.193    -1.220

  1967    -1.249    -1.279    -1.310    -1.342

  1968    -1.375    -1.408    -1.442    -1.475

  1969    -1.508    -1.539    -1.570    -1.598

  1970    -1.625    -1.649    -1.669    -1.686

  1971    -1.699    -1.707    -1.710    -1.707

  1972    -1.699    -1.684    -1.663    -1.634

  1973    -1.599    -1.556    -1.506    -1.448

  1974    -1.383    -1.311    -1.231    -1.144

  1975    -1.050    -0.950    -0.844    -0.733

  1976    -0.616    -0.496    -0.371    -0.244

  1977    -0.114     0.018     0.150     0.282

  1978     0.414     0.545     0.673     0.799

  1979     0.921     1.039     1.153     1.262

  1980     1.365     1.463     1.554     1.638

  1981     1.716     1.786     1.850     1.906

  1982     1.955     1.997     2.032     2.060

  1983     2.082     2.097     2.107     2.111

  1984     2.110     2.104     2.094     2.080

  1985     2.062     2.042     2.019     1.994

  1986     1.968     1.940     1.912     1.884

  1987     1.855     1.827     1.800     1.773

  1988     1.748     1.723     1.701     1.679

  1989     1.659     1.641     1.624     1.609

  1990     1.594     1.581     1.569     1.557

  1991     1.545     1.533     1.521     1.508

  1992     1.494     1.479     1.462     1.443

  1993     1.422     1.399     1.372     1.343

  1994     1.311     1.276     1.237     1.196

  1995     1.151     1.104     1.054     1.001

  1996     0.946     0.888     0.829     0.768

  1997     0.707     0.644     0.581     0.518

  1998     0.456     0.395     0.335     0.277

  1999     0.221     0.167     0.116     0.069

  2000     0.024    -0.017    -0.054    -0.088

  2001    -0.118    -0.144    -0.167    -0.186

  2002    -0.202    -0.215    -0.225    -0.232

  2003    -0.237    -0.240    -0.241    -0.241

  2004    -0.239    -0.236    -0.233    -0.228

  2005    -0.224    -0.220    -0.215    -0.211

  2006    -0.207    -0.204    -0.200    -0.197

  2007    -0.195    -0.192    -0.190    -0.188

  2008    -0.185    -0.183     0.000     0.000

TABLE 2

UNFLTERED MONTHLY IPO JANUARY 1871 TO JUNE 2008
        All season 1891-2005 global HadSST2 LOW FREQUENCY EOF 2 JANUARY 1871 TO JUNE 2008
Calculated using HadISST.
        JAN    FEB    MAR    APR    MAY    JUN    JUL    AUG    SEP    OCT    NOV    DEC

 1871  -0.96  -0.36   0.10  -0.45  -1.12  -1.05  -0.26   0.41  -0.31  -0.43  -0.62  -1.15

 1872  -1.85  -1.85  -1.37  -2.14  -1.41  -1.11  -0.16  -2.40  -2.50  -3.37  -3.06  -3.77

 1873  -3.49  -4.05  -4.00  -1.84  -0.77  -1.49  -1.76  -2.53  -3.02  -3.47  -3.56  -3.34

 1874  -2.90  -2.99  -2.40  -1.62  -1.01  -1.18  -2.09  -3.14  -3.83  -3.86  -3.28  -2.41

 1875  -1.07  -1.44  -1.43  -1.79  -3.15  -2.85  -3.28  -3.21  -2.79  -2.06  -0.68  -2.47

 1876  -2.56  -2.83  -2.78  -2.79  -2.40  -1.64  -1.86  -2.03  -0.98   0.84   2.11   2.56

 1877   2.41   2.13   2.01   1.78   2.21   1.92   5.06   4.22   5.53   5.67   5.78   6.14

 1878   6.88   7.25   4.63   4.20   4.02   4.55   3.68   1.94   0.20  -0.03   0.50   0.86

 1879   1.59   0.88   1.21   0.29  -0.20  -0.81  -0.62  -0.42  -0.65  -0.86  -1.69  -0.70

 1880  -0.85  -1.45  -1.67  -1.49  -1.48  -1.40  -0.83  -0.59  -0.16   0.51   1.29   1.19

 1881   0.68   0.59   1.47   2.52   3.15   2.46   1.75   0.50   0.47   0.33   0.08  -0.45

 1882  -0.82  -1.34  -0.65   0.47   0.83   0.15  -0.77  -0.22  -0.49  -0.37  -0.87  -0.51

 1883   0.72  -0.11  -0.44   0.59   0.48   1.26   1.23   0.10  -0.12  -0.46   0.15  -0.42

 1884  -0.57  -0.53   0.72   2.00   2.69   1.70   1.83   2.10   1.94   1.91   2.17   2.95

 1885   2.75   2.04   2.16   2.00   2.61   2.11   1.44   2.06   2.55   3.09   2.99   2.96

 1886   1.84   1.81   1.71   1.69  -1.43  -2.53  -1.03  -1.17  -1.61  -1.65  -2.15  -2.68

 1887  -2.48  -0.95  -1.37  -1.66  -0.84  -0.03  -0.65  -1.59  -0.76   0.22   0.96   0.85

 1888   1.38   2.96   2.80   2.56   3.56   3.56   3.35   3.37   4.20   5.25   5.80   5.45

 1889   3.25   2.66   2.45   2.83   3.26   0.99   1.13   0.01  -0.69  -2.03  -1.61  -2.53

 1890  -4.65  -4.03  -1.95  -1.81  -2.04  -2.58  -1.94  -2.17  -2.42  -2.29  -1.83  -0.78

 1891  -0.31  -0.39   0.44   0.82   1.31   1.07   1.03   0.25  -0.18   0.19  -0.14  -0.01

 1892  -0.36  -0.00  -0.46  -0.33  -0.30   0.03  -0.40  -1.37  -2.34  -3.62  -2.66  -1.83

 1893  -1.42  -1.96  -2.36  -2.40  -2.89  -3.21  -4.34  -4.61  -4.13  -4.07  -3.25  -3.48

 1894  -2.99  -3.13  -3.24  -2.88  -2.48  -2.08  -1.69  -2.03  -2.84  -2.80  -2.58  -0.93

 1895  -0.70  -0.38  -0.01  -0.10   0.15   0.34   0.41   1.86   1.50   1.80   1.66   1.36

 1896   1.50   0.71   0.03   0.23   0.81   1.15   2.20   3.31   4.15   3.70   3.99   3.91

 1897   4.04   3.72   2.55   2.14   2.38   2.48   2.24   2.12   1.60   1.95   0.83  -0.31

 1898  -1.15  -1.02  -0.62  -0.22   0.10   0.33  -0.15  -0.41  -0.96  -0.55   0.20   0.49

 1899  -0.23  -0.98  -0.71  -0.38   0.75   1.03  -0.01   2.61   2.43   1.76   3.58   4.82

 1900   4.57   4.35   4.33   4.18   3.75   3.79   3.80   3.08   2.43   1.72   1.48   3.90

 1901   3.76   2.68   1.95   1.33   0.84   0.56   1.01   0.96   0.34   1.01   1.36   1.95

 1902   1.80   2.52   2.73   4.70   3.87   5.41   5.90   4.52   3.41   4.21   3.39   2.95

 1903   2.88   2.21   2.53   1.49   2.40   2.83   3.01   2.50   2.03  -0.44  -0.60   0.48

 1904  -0.44  -1.24  -1.19  -0.64   0.66   2.23   2.96   3.62   2.64   2.53   2.83   4.64

 1905   4.15   4.53   5.30   3.70   4.52   4.01   3.60   5.41   4.13   3.07   3.74   2.75

 1906   3.16   3.86   4.22   3.87   2.94   2.31   0.37  -0.10  -2.13  -0.79   1.21   0.34

 1907  -1.65   0.26  -0.64  -0.84   0.20   1.54   1.03   0.06   0.83   0.07   0.25   0.34

 1908   0.01   0.88   1.44   0.47   0.42   0.93   0.39  -1.71  -0.83  -1.59  -1.56  -1.31

 1909   1.01  -0.81  -0.06  -0.93   0.13  -1.10  -1.28  -2.42  -3.98  -4.19  -3.96  -3.04

 1910  -3.93  -2.26  -1.85  -2.63  -3.06  -3.14  -1.67  -2.65  -4.11  -3.15  -2.00  -0.94

 1911  -0.66  -1.24  -0.60  -1.75  -2.10  -1.26  -0.05  -1.53  -0.79  -0.65   1.19   2.39

 1912   2.37   2.15   1.71   2.37   1.43   1.54   1.37   0.90   1.42   0.58   1.47  -0.27

 1913  -0.39   2.54   0.85  -1.90  -0.57   1.26   1.05   0.76  -0.25   0.84   1.24   2.09

 1914   2.36   1.90   1.84   2.08   0.88   0.93  -0.17   2.08   1.84   0.42   0.45   1.73

 1915   2.68   2.53   3.68   3.42   4.07   4.94   2.57   0.80   0.24  -0.06  -0.39   0.22

 1916   0.37  -0.83  -0.25  -0.26   0.09  -0.07  -2.20  -3.08  -3.70  -3.66  -4.49  -3.13

 1917  -3.37  -2.83  -2.57  -1.70  -1.40  -0.58   0.37  -0.21  -1.28  -1.30  -1.62  -1.85

 1918  -1.21  -1.70  -1.62  -1.11   0.18   2.04   2.00   2.31   2.60   3.85   3.85   4.08

 1919   5.25   3.47   2.69   3.51   4.18   3.50   2.58   2.47   2.37   1.32   0.24   2.30

 1920   2.72   1.76   0.59  -0.11   1.40   0.47  -0.47  -0.32  -1.04  -1.81  -1.12  -0.53

 1921  -0.22  -0.95  -2.25  -1.05  -2.14  -1.37  -0.86  -1.13  -1.52  -0.45  -0.40   0.18

 1922  -1.08   0.10  -0.06  -0.43  -0.06  -1.59  -1.47  -2.06  -1.66  -0.75  -1.34  -1.29

 1923  -0.59  -0.30  -0.50   0.65  -0.83   0.57   0.36   0.26  -0.01   1.98   1.83   0.73

 1924  -0.73   1.29   0.03  -0.02  -1.37  -0.86  -1.89  -2.29  -2.31  -1.75  -1.54  -0.44

 1925  -1.10   0.51  -0.45   1.23  -0.32  -1.44   1.06   0.53   1.73   2.59   3.59   4.56

 1926   4.65   4.57   5.58   3.99   4.58   3.55   2.79   1.92   1.11   0.43   1.42   2.44

 1927   2.52   3.18   1.27   1.35  -0.63   0.87  -0.92  -1.44  -0.63  -0.33   0.47  -0.06

 1928   2.03   2.59   1.67   0.83   1.14   1.25   0.77  -0.67  -1.55  -1.15  -0.07  -0.15

 1929   0.22   0.47   0.55   1.09   0.90   0.77   1.32   0.65   1.50   0.95   0.71   2.02

 1930   1.15   2.19   1.74   1.65   0.02   1.50   0.71   2.47   2.52   3.65   4.87   4.57

 1931   4.86   6.53   5.88   5.01   4.13   3.66   3.07   1.98   1.10   1.59   1.25   0.59

 1932   0.90   1.72   2.08   1.86   1.04   1.79   0.89   0.85  -0.40  -0.12  -0.06  -0.73

 1933   0.12  -0.33  -0.22  -0.09  -0.79  -1.75  -3.05  -2.91  -3.05  -2.95  -1.29  -1.79

 1934  -0.90  -0.38   0.82   1.11   0.23  -0.29  -1.25   0.18  -0.56   0.60   0.86  -0.25

 1935  -0.66  -1.08  -0.75   0.11   0.83   0.42  -0.95   0.47   0.12   0.09   0.66   0.57

 1936   1.34   2.37   1.76   2.16   2.41   1.27   1.49  -0.12  -0.76   1.99   1.54   2.84

 1937   0.58   2.14   1.11   0.30  -0.85   0.89   0.72  -1.33   0.44  -0.40   0.68   0.46

 1938  -0.53  -1.06  -0.95  -1.77  -1.48  -1.93  -2.57  -3.84  -1.11  -1.57  -1.69  -1.45

 1939  -0.35  -1.89  -2.17  -0.61   0.48   1.18   0.53  -0.11  -0.37  -2.50   0.90   2.96

 1940   3.74   4.38   4.25   3.87   3.59   3.98   1.78   3.02   2.12   2.91   3.40   4.51

 1941   4.57   4.98   5.69   6.04   5.71   4.25   4.51   4.79   3.41   3.28   3.16   4.49

 1942   3.65   1.82   2.22   2.10   1.54   0.64  -0.24  -0.98  -1.78  -2.53  -2.63  -2.07

 1943  -1.44  -0.50  -0.46   0.26   0.42  -0.75  -0.69  -1.46  -1.55  -0.65  -0.43  -0.64

 1944   0.56   0.44  -0.46   0.17  -0.48   0.02   0.36  -0.43  -0.32  -1.18  -1.06  -1.25

 1945  -0.92   0.37  -2.53  -1.97  -0.08  -0.26   0.22  -0.50  -0.88  -1.56  -1.64  -2.28

 1946  -2.04  -0.59  -0.80  -0.62  -1.28  -0.15  -0.32   0.06   0.08  -1.56  -1.24  -0.46

 1947   0.72   0.52   2.59  -0.50  -0.55   2.27   0.27  -0.85  -0.47  -0.52  -1.48   0.42

 1948   0.54   0.02   0.64  -0.97  -0.15   0.42   0.19  -1.51  -1.64  -2.09  -0.54  -0.39

 1949  -2.78  -2.01  -2.51  -1.08  -0.45  -0.97  -1.65  -2.24  -3.62  -4.16  -4.30  -2.88

 1950  -3.65  -4.70  -3.66  -3.16  -4.40  -4.08  -5.30  -4.42  -4.61  -3.80  -5.39  -3.61

 1951  -3.39  -3.26  -3.33  -2.16  -1.60  -0.38   0.75  -0.76   0.25   0.71   0.90  -0.43

 1952  -0.53   0.04  -0.25  -0.18  -0.38  -1.94  -1.75  -2.14  -1.49  -0.95  -1.43  -1.07

 1953   0.60   0.50   0.02   0.83   0.62   0.08  -0.31  -1.31  -0.49  -1.45  -1.06  -0.50

 1954  -1.37  -1.09  -0.74  -2.00  -1.80  -1.49  -1.64  -2.63  -3.75  -2.79  -2.97  -3.10

 1955  -1.93  -3.33  -3.18  -4.29  -4.34  -4.50  -4.71  -4.32  -4.90  -7.17  -6.14  -5.51

 1956  -4.77  -4.11  -3.97  -3.86  -3.92  -4.32  -3.49  -3.07  -2.99  -3.80  -3.62  -2.27

 1957  -1.83  -1.42  -0.32  -0.20   1.06   1.25   2.02   0.82   1.27   1.95   1.59   1.99

 1958   2.90   2.89   1.84   1.49   2.09   1.37   0.83   1.98   0.54  -0.11   0.57   1.29

 1959   1.21   0.86   0.23   0.07   0.26   0.24  -0.20  -0.97  -0.71   0.35   0.22  -0.24

 1960   0.29   0.36   0.50   0.65   0.55  -0.38  -0.83  -0.86  -1.47  -1.53  -2.08  -0.26

 1961   0.37   1.05   0.48   0.57  -0.52  -0.60  -2.16  -1.59  -2.72  -3.64  -2.83  -3.21

 1962  -2.61  -2.06  -2.16  -2.43  -2.53  -2.84  -2.00  -1.28  -3.05  -2.65  -1.81  -1.44

 1963  -0.93  -0.78  -0.69  -0.35  -0.94  -1.27  -0.60  -0.49   1.01   0.75   0.29   0.85

 1964   0.51   0.05  -1.27  -2.06  -3.61  -3.08  -2.54  -3.38  -2.81  -2.81  -2.39  -2.32

 1965  -1.86  -1.15  -0.51   0.34   0.79   0.52   1.07   2.49   1.93   1.71   2.20   2.01

 1966   1.19   0.66   0.21   0.37   0.04   0.12   0.59   0.50   0.50  -0.49  -0.99  -0.77

 1967  -1.04  -1.19  -0.77  -1.11  -1.33  -1.34  -2.07  -3.62  -2.66  -2.83  -2.43  -2.42

 1968  -2.31  -1.35  -1.64  -2.16  -1.94  -0.37   0.09   0.41   0.54   0.99   1.44   1.70

 1969   1.81   1.89   1.84   1.83   1.86   2.30   1.41   0.79   0.78   3.12   2.49   2.56

 1970   2.43   1.46   1.49   0.18  -0.29  -0.88  -1.73  -2.74  -2.81  -2.88  -2.78  -3.74

 1971  -4.59  -5.29  -4.63  -3.47  -3.00  -3.92  -3.47  -2.39  -1.94  -2.72  -3.36  -3.56

 1972  -1.93  -0.93  -1.26  -0.53   0.02   0.85   0.78   2.48   2.19   2.81   2.46   3.25

 1973   2.22   0.21  -0.26  -1.33  -1.43  -2.07  -2.63  -2.73  -3.17  -3.58  -4.55  -5.06

 1974  -5.13  -5.15  -4.44  -3.46  -2.42  -2.63  -2.45  -1.77  -2.36  -2.84  -2.43  -2.83

 1975  -3.15  -2.68  -2.78  -2.52  -3.82  -2.80  -2.69  -3.33  -4.51  -5.44  -5.34  -5.80

 1976  -4.56  -2.91  -2.65  -2.11  -1.13  -0.11   0.87   2.27   2.49   3.04   3.38   2.81

 1977   3.31   2.69   1.47   0.55   1.43   2.36   1.96   1.25   1.18   1.83   2.08   1.72

 1978   2.54   1.61   1.72   1.02   1.33   0.55  -0.02  -0.01   0.07   1.21   1.67   0.75

 1979   0.74  -0.02  -0.02   1.16   1.94   1.37   1.07   1.32   2.32   2.94   2.21   2.67

 1980   2.16   2.56   2.58   2.82   2.99   1.45   1.19   1.03   0.71   1.80   2.17   2.56

 1981   1.41   0.79   1.91   1.23   2.03   2.11   1.60   0.87   1.78   0.80   0.82   1.27

 1982   1.24   0.68   0.79   1.45   2.16   2.35   2.80   3.17   4.55   4.96   4.59   5.33

 1983   5.49   6.25   6.18   5.20   4.74   5.52   5.30   4.30   1.90   1.28   1.21   1.79

 1984   1.81   1.40   0.99   0.54  -0.00  -0.89  -0.96  -0.60   0.22  -0.60  -0.89  -1.80

 1985  -0.79  -0.86  -0.86  -0.82  -1.00  -0.22   0.14  -0.12  -0.40  -0.79  -1.28  -0.39

 1986  -0.46   0.54   0.64   0.72   0.64   1.39   2.07   1.31   1.91   2.99   3.52   3.43

 1987   3.39   3.78   4.95   4.88   5.16   4.33   4.79   5.14   5.48   5.12   4.48   3.72

 1988   2.88   2.14   2.66   1.84   0.65  -0.64  -1.66  -1.54  -1.81  -2.27  -2.01  -2.44

 1989  -3.72  -3.02  -3.01  -2.33  -2.14  -1.68  -0.73  -1.72  -1.36  -1.39  -1.08   0.08

 1990  -0.63  -0.73  -1.08  -0.24   0.08  -0.19  -0.10  -0.01   0.07  -0.46  -1.01  -0.94

 1991  -0.48  -0.29  -0.01  -0.18   0.96   0.56   0.99   0.75   1.27   2.28   2.68   2.23

 1992   2.46   2.40   2.54   3.74   4.99   3.52   3.48   2.32   2.00   2.55   2.28   1.16

 1993   2.10   2.68   2.87   3.37   4.14   4.01   2.84   2.75   2.08   2.34   1.91   1.62

 1994   1.67   0.57   1.36   2.03   2.06   1.83   0.89  -0.25   0.20   1.76   0.84   0.64

 1995   1.46   1.57   1.33   1.42   2.03   2.05   2.62   0.95   1.44   0.18   0.01  -0.33

 1996  -0.51  -0.02   0.47   0.40   0.69   1.04   0.59  -0.13  -0.10   0.02   0.41  -0.77

 1997   0.07  -0.38   1.03   2.10   3.82   4.54   3.88   4.90   5.45   5.67   5.97   5.40

 1998   5.51   5.13   4.81   3.24   2.61   1.36  -0.03  -0.21  -0.75  -2.03  -1.94  -2.74

 1999  -3.03  -2.96  -2.18  -2.66  -2.85  -3.37  -3.47  -3.22  -3.56  -4.24  -4.02  -4.06

 2000  -3.91  -3.15  -2.71  -1.74  -2.47  -2.58  -2.39  -2.29  -2.17  -2.31  -2.54  -2.01

 2001  -1.94  -1.94  -0.57  -0.41  -0.60  -0.96  -1.88  -1.61  -1.88  -1.91  -1.41  -1.74

 2002  -1.09  -1.41   0.30  -0.12  -0.29  -0.29   0.03  -0.08   0.00   0.89   2.59   2.67

 2003   2.30   1.75   1.62   1.04  -0.63  -0.28   0.08   0.33  -0.35   1.20   1.16   0.85

 2004   1.23   0.67   1.05   1.17   0.56  -0.39  -0.47  -0.29   0.22  -0.04  -0.14  -0.13

 2005   0.08  -0.24   1.01   0.63   1.49   0.77  -0.28  -0.44  -1.53  -2.52  -3.30  -2.47

 2006  -1.12  -0.23  -0.20  -0.60   0.06   0.28   0.00  -0.26   0.05   0.49   1.25   1.54

 2007   0.66   0.64  -0.41   0.01  -0.89  -0.80  -0.03  -1.27  -2.45  -4.00  -3.96  -4.17

 2008  -4.54  -3.92  -3.38  -2.81  -2.22  -2.24   0.00   0.00   0.00   0.00   0.00   0.00

